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[Claims] 

[Claim 1] An elongation inhibitor for melanocyte dendrites 
comprising berberine, a berberine derivative and/or a physiologically 
acceptable salt thereof* 

[Claim 2] The elongation inhibitor for melanocyte dendrites 
described in Claim 1, wherein the elongation inhibitor inhibits the 
macrophage-derived dendrite elongation promoting factor. 

[Claim 3] A topical preparation for skin, wherein the topical 
preparation contains the melanocyte elongation inhibitor described in 
Claim 1 or Claim 2, and wherein the topical preparation treats a skin 
phenomenon promoted by melanocytes and macrophages. 

[Claim 4] The topical preparation for skin described in Claim 3 
for treating a skin phenomenon promoted by melanocytes and 
macrophages, wherein the topical preparation is a cosmetic. 

[Claim 5] The topical preparation for skin treating the skin 
phenomenon promoted by melanocytes and macrophages described in Claim 
3 or Claim 4, wherein the skin phenomenon promoted by melanocytes and 
macrophages is age spots or a darkening of the skin caused by light on 
account of an inflammation. 

[Claim 6] A whitening cosmetic comprising berberine and/or a 
physiologically acceptable salt thereof. 
[Detailed Description of the Invention] 
[0001] [Industrial Field of Application] 

The present invention relates to a melanocyte dendrite elongation 
inhibitor and a cosmetic. The present invention relates more 
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specifically to a topical preparation for skin that is effective 
against skin phenomena caused by melanocytes and macrophages due to 
the inhibition of the interaction between the melanocytes and 
macrophages by the melanocyte dendrite elongation inhibitor. 
[0002] [Prior Art] 

Melanocytes are known to play a major role in the life of 
pigmentation in animals. The pigment melamine is produced by 
melanocytes and travels somehow through epidermal cells. The details 
are not yet well understood, but the movement of melamine granules is 
known to be caused at least to some extent by macrophages. This is 
because macrophages produce dendrite elongation factor (DEF) for 
melanocytes. Tests have been performed on inhibiting the movement of 
the elongation factor. This inhibition also inhibits the elongation of 
melanocyte dendrites, and the inhibition of dendrite elongation 
inhibits the movement of melamine granules, which prevents the 
darkening of skin. Berberine, berberine derivatives and/or 
pharmacologically acceptable salts thereof are not known at all to 
inhibit the elongation of melanocytes. 

[0003] The result of preventing dyschromia, which is caused by 
abnormal production of melamine granules by melanocytes as people grow 
older, would be beautiful white skin. Many efforts have been made and 
many results have been obtained. Many mechanisms have also been 
obtained, but none of them focus on inhibiting the elongation of 
melanocyte dendrites. This mechanism is not known at all as an 
effective means of preventing or ameliorating dyschromia caused by 
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light exposure or infections. The effect of melamine inhibitors such 
as ascorbic acid on dyschromia caused by infections and dyschromia 
such as age spots is well known, and the development of preventive or 
ameliorative means against dyschromia is desired. 

[0004] Berberine, berberine derivatives and pharmacologically 
acceptable salts thereof are already known for their antibacterial and 
antiviral effects. However, they are not known at all to inhibit the 
elongation of dendrites in melanocytes. Therefore, it is not known as 
a means of effectively inhibiting the elongation of dendrites in 
melanocytes to prevent or ameliorate dyschromia caused by light 
exposure or injections through the topical application of a cosmetic 
on the skin. 

[0005] [Problem Solved by the Invention] 

In light of this situation, the purpose of the present invention 
is to provide. an effective means of preventing or improving dyschromia 
resulting from an inflammation or dyschromia such as age spots. 
[0006] [Means of Solving the Problem] 

In light of this situation, the present inventors sought to 
discover an effective preventative or ameliorative means against 
dyschromia such as age spots caused by injections or light exposure. 
As a result of extensive research, they discovered that berberine, 
berberine derivatives and pharmacologically acceptable salts thereof 
have a superior inhibitory effect on the elongation of melanocyte 
dendrites. They also discovered that topical preparations for skin 
containing berberine, berberine derivatives and/or pharmacologically 
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acceptable salts thereof have a preventative or ameliorative effect on 
dyschromia such as age spots due to exposure to light or injection. 
The present invention is a product of these discoveries. The present 
invention relates to the following technologies. 

(1) An elongation inhibitor for melanocyte dendrites comprising 
berberine, a berberine derivative and/or a physiologically acceptable 
salt thereof. 

(2) The elongation inhibitor for melanocyte dendrites described 
in (1), wherein the elongation inhibitor inhibits the macrophage- 
derived dendrite elongation promoting factor. 

(3) A topical preparation for skin, wherein the topical 
preparation contains the melanocyte elongation inhibitor described in 
(1) or (2), and wherein the topical preparation treats a skin 
phenomenon promoted by melanocytes and macrophages. 

(4) The topical preparation for skin described in (3) for 
treating a skin phenomenon promoted by melanocytes and macrophages, 
wherein the topical preparation is a cosmetic. 

(5) The topical preparation for skin treating the skin phenomenon 
promoted by melanocytes and macrophages described in (3) or (4), 
wherein the skin phenomenon promoted by melanocytes and macrophages is 
age spots or a darkening of the skin caused by light on account of an 
inflammation. 

(6) A whitening cosmetic comprising berberine and/or a 
physiologically acceptable salt thereof. 
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[0007] [Embodiment of the Invention] 

(1) Melanocyte Dendrite Elongation Inhibitors of the Present Invention 

The melanocyte dendrite elongation inhibitors of the present 
invention are berberine, berberine derivatives and/or 
pharmacologically acceptable salts thereof. The berberine, berberine 
derivatives and/or pharmacologically acceptable salts thereof can be 
used without alteration. There are no restrictions on the type of salt 
used provided they are pharmacologically acceptable. Examples include 
salts of alkali metal such as sodium and potassium, salts of alkali 
earth metals such as calcium and magnesium, ammonium salts, organic 
amine salts such as triethanol amine and triethyl amine, and basic 
amino acid salts such as lysine and arginine. The berberine 
derivatives can be any commercially available derivative used in 
medicines such as berberine, berberine tannate, berberine sulfate and 
berberine chloride. Any one of these can be used as the melanocyte 
dendrite elongation inhibitor of the present invention. Any berberine, 
berberine derivatives and/or pharmacologically acceptable salts 
thereof can be used as the melanocyte dendrite elongation inhibitor of 
the present invention to superior effect. These melanocyte dendrite 
elongation inhibitors of the present invention can be used alone or in 
combinations of two or more. The amount of melanocyte dendrite 
elongation inhibitor of the present invention added should be 0.001 to 
10 wt%, preferably 0.01 to 5 wt%. The melanocyte dendrite elongation 
inhibitor of the present invention ideally should be a berberine 
derivative such as berberine, berberine tannate, berberine sulfate and 
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berberine chloride. The melanocyte dendrite elongation inhibitor of 
the present invention has a superior inhibitory effect on melanocyte 
dendrite elongation by inhibiting the movement of melamine granules in 
skin tissue by the melanocyte. It has a preventative or ameliorative 
effect on darkening caused by exposure to sunlight and dyschromia such 
as age spots due to the melamine granule movement mechanism. Berberine 
desmethyls, glyosides of berberine desmethyls and their salts have a 
similar effect. These are included among the derivatives and 
pharmacologically acceptable salts of the present invention. The 
effect is the result of simply inhibiting the movement of the 
melanocyte dendrite elongation factor discharged from the macrophages 
in the melanocytes. Because dyschromia is caused by the production of 
melamine granules via this route, the melanocyte dendrite elongation 
inhibitors of the present invention inhibit darkening due to 
infections and sunlight exposure as well as dyschromia such as age 
spots. Because other means may have a preventative or ameliorative 
effect on dyschromia, the special characteristics of the effect of the 
present invention are said to be darkening caused by infection due to 
sunlight exposure and dyschromia such as age spots. To the extent that 
wrinkles and age spots are caused by the coordinated activity of 
melanocytes and macrophages, the berberine and/or berberine salts act 
effectively against them and cosmetics containing berberine can be 
used as whitening cosmetics. 
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[0008] (2) Topical Preparations For Skin of the Present Invention Used 
Against Skin Phenomena Caused by Melanocytes and Macrophages 

The melanocyte dendrite elongation inhibitor of the present 
invention inhibits the movement of the melanocyte dendrite elongation 
factor discharged by macrophages in the melanocytes. As a result, it 
can inhibit the life phenomena caused by the coordinated activity of 
melanocytes and macrophages. These melanocyte dendrite elongation 
inhibitors, when contained in a topical application for skin, can 
address skin phenomena caused by melanocytes and macrophages. In other 
words, the skin phenomena caused by melanocytes and macrophages are 
addressed by the topical application for skin in the present invention 
because of the melanocyte dendrite elongation inhibitor of the present 
invention that it contains. Here, the topical application for skin in 
the present invention generally refers to a composition applied to the 
skin. It can be a topical medicine containing an adhesive or a 
cosmetic containing a cleanser. Among these, cosmetics are preferred. 
The melanocyte dendrite elongation inhibitor of the present invention 
is highly stable and works gradually. The primary skin phenomena 
caused by melanocytes and macrophages are darkening caused by 
infections exposed to sunlight and dyschromia such as age spots. 
Others are caused by infection reactions. The amount of melanocyte 
dendrite elongation inhibitor added to the topical application for 
skin used to address skin phenomena caused by melanocytes and 
macrophages in the present invention should be 0.001 wt% to 10 wt%, 
and ideally 0.01 wt% to 5 wt%. If too little is added, the dendrite 
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inhibitory effect does not occur. If too much is added, the effect 
plateaus and some range of freedom in terms of prescription 
composition is lost. 

[0009] The topical preparation for skin in the present invention 
for use against skin phenomena caused by melanocytes and macrophages 
can be any cosmetic or topical application. Components that can be 
added to these preparations include hydrocarbons such as squalane, 
vaseline and microcrystalline wax; esters such as jojoba oil, carnauba 
wax and octyldodecyloleate; triglycerides such as olive oil, beef 
tallow and palm oil; fatty acids such as stearic acid and oleic acid; 
higher alcohols such as oleyl alcohol, stearyl alcohol and 
octyldodecanol; anionic surfactants such as sulf osuccinic acid esters 
and polyoxyethylene alkyl sodium sulfate; amphoteric surfactants such 
as alkyl betaine salts; cationic surfactants such as dialkyl ammonium 
salts; non-ionic surfactants such as sorbitan aliphatic acid esters, 
aliphatic acid monoglycerides, polyoxyethylene adducts of these, 
polyoxyethylene alkyl ether and polyoxyethylene aliphatic acid esters; 
polyhydric alcohols such as polyethylene glycol, glycerin and 1,3- 
butanediol; viscosity enhancers; gelation agents; antioxidants; UV 
absorbers; pigments; preservatives; and powders . The topical 
preparation for skin in the present invention for use against skin 
phenomena caused by melanocytes and macrophages is especially 
effective against dyschromia caused by infections exposed to sunlight 
when combined with well-known anti-inf lammatories such as 
prednisolone, hydrocortisone, indomethacin and sodium diclofenac. 
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Naturally, the effect is increased synergistically when combined with 
well-known melamine production inhibitors such as ascorbic acid and 
hydroquinones such as arbutin. 
[0010] [Working Examples] 

The following is a more detailed explanation of the present 
invention with reference to working examples. The present invention is 
by no means limited to these working examples. 
[0011] (Working Example 1) 

The dendrite elongation inhibitory effect was examined using the 
melanocyte dendrite elongation inhibitor in Working Example 1. In the 
preparatory measures, macrophages were extracted from the abdomen of 
mice, and diluted with an Eagle f s minimum medium containing 10% FBS to 
adjust the macrophage concentration to 2 x 10 6 cells/ml. Next, 90 jxl 
was added to a 35 mm petri dish and exposed to 0.05 mW/cm 2 of UV light 
for 20 minutes. The berberine derivatives serving as the melanocyte 
dendrite elongation inhibitor was berberine, berberine tannate, 
berberine sulfate and berberine chloride dissolved in 1, 3-buteneglycol 
to 0.001%. The epidermis on mice tails was finely removed and placed 
in 0.5% trypsin inside a petri dish at 37°C overnight. Using tweezers, 
the epidermis was separated from the dermis and only the epidermis was 
removed. This was placed in 0.5% trypsin for another 20 minutes at 
37°C. This was then passed through a filter to collect only the 
melanocytes in the filtrate. The filtrate containing the melanocytes 
was added to an Eagle's minimum medium containing 10% FBS, 10-4 M IBMX 

and 10 ng/ml TPA for cultivation at 37°C for 48 hours. This was 
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suspended in the same medium and 96 wells were filled with 1000 cells 
per well for cultivation overnight at 37°C. The melanocytes were 
removed from the medium and rinsed three times in PBS. They were then 
placed in an Eagle's minimum medium with 10% FBS . 35 jil of macrophage 
medium supernatant containing the test substance was added to each 
well, and cultivated for two nights at 37°C. Photographs were taken 
using an optical microscope, and the dendrites in the photographs were 
measured. The results are shown in Table 1. All of the berberine 
derivatives serving as the melanocyte dendrite elongation inhibitor in 
the present invention (berberine, berberine tannate, berberine sulfate 
and berberine chloride) had a superior dendrite elongation inhibitory 
effect . 

(Test Substances) 

1) Melanocyte Dendrite Elongation Inhibitor (0.001%) Berberine 

2) Melanocyte Dendrite Elongation Inhibitor (0.001%) Berberine Tannate 

3) Melanocyte Dendrite Elongation Inhibitor (0.001%) Berberine Sulfate 

4) Melanocyte Dendrite Elongation Inhibitor (0.001%) Berberine 
Chloride 

5) 1, 3-Butyleneglycol (Positive Control) 

6) No Macrophage Supernatant Added (Negative Control) 
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[0012] [Table 1] 



Test Substance 


DpnHri fp Tipnath (llM) 


Berberine 


12.84 


Berberine Tannate 


15.26 


Berberine Sulfate 


13.48 


Berberine Chloride 


14.25 


Negative Control 


9.75 


Positive Control 


36.26 



[0013] (Working Example 2) 

A skin lotion was prepared using the following prescription. The 
components were stirred and solubilized at room temperature to obtain 
a skin lotion. This skin lotion was applied twice daily for an hour in 
the morning and at night to groups of three people suffering from 
wrinkles and age spots. The preventative or ameliorative effects on 
the wrinkles and age spots were then evaluated. The standard of 
evaluation was 2 for a significant improvement, 1 for a clear 
improvement, 0.5 for some improvement, and 0 for no improvement. The 
average result was 0.79. A skin lotion of the present invention 
containing Nardostachys jatamansi (Spikenard) which has an elongation 
inhibitory effect on melanocyte dendrites clearly has an ameliorative 
effect on wrinkles and age spots. 



Berberine 

1, 3-Butanediol 

Glycerin 

Sodium Citrate 

Methylparaben 

Ethanol 

Water 



1 ppw 
5 ppw 
3 ppw 
0 . 1 ppw 
0 . 2 ppw 
8 ppw 
82.7 ppw 
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[0014] (Working Example 3) 

A topical medical composition for skin was prepared using the 
following prescription. The components were stirred and dispersed to 
obtain the skin topical. It was very effective against dyschromia 
resulting from an inflammation and age spots. 

Berberine 0 . 5 ppw 

Prednisolone 1 ppw 

Vaseline 85 ppw 

[0015] (Working Example 4) 

A cream was prepared using the following prescription. A, B and C 

were heated to 80°C and dissolved. B was added gradually to A, and 
then C was added and emulsified. The emulsion particles were 
homogenized using a homogenizer, and the emulsion was cooled to obtain 
a cream. This cream was very effective against blemishes caused by 
inflammations. 
[0016] 
A) 

Squalane 10 ppw 

Cetanol 3 ppw 

Sorbitan Sesquistearate 2 ppw 

Polyoxyethylene (20) Behenylether 2 ppw 

Vitamin A Acid 1 ppw 



B) 

1, 3-Butanediol 
Berberine 

Carboxyvinyl Polymer 
Water 



5 ppw 

1 ppw 

0 . 3 ppw 

40 ppw 



C) 

Water 

Potassium Hydroxide 



37.3 ppw 
0.2 ppw 
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[0017] [Effect of the Invention] 

The present invention provides an effective means of preventing 
or improving dyschromia resulting from an inflammation or dyschromia 
such as age spots. 
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